In this article, an attempt based on Spin Topological Space, STS, to give a reasonable detailed account of the cause of photonic fermionization phenomena of light photon is made.
This present article, " There is a way to comprise half-integer eigenvalues for photon spin ", is in the frame of Spin Topological Space, STS [2] to consider the contributions of spin effects of light photon, and tries to clear up the cause of the photonic fermionization phenomena, which emerged from the experiment [1] .
The contributions of orbital effects of light photon, which show half-integer eigenvalues, could appeal to the mechanism of Non-Hermitian orbital angular momentum L 3 , L 2 [3] .
Normally, in quantum mechanics, different kinds of spin particles possess different dimensional spaces, which are expressed by finite dimensional matrices, and these finite dimensional matrices are all Hermiticity.
According to STS , spin angular momentum l of particles is expressed by infinite dimensional matrices in three-physical space. The first component  1 l and the second component  2 l are Non-Hermitian matrices; the third component  3 l is Hermitian diagonal matrix. Here, mark " l " indicates the lth generation spin particles, l  1, 2, 3, . . .
2 Three groups of matrices  3, −3 (2) ,  2, −1 (1),  3/2, −3/2 (1) of light photon particle l, which satisfy spin angular momentum commutation relus, play the major role in elaborating the machanism of photonic fermionization phenomena.
Or instead of (1), (2), (3) , in terms of raising matrix operator  j  , lowering matrix operator  k − and  3; j, k , i. e. (7) below, to represent commutation rules (8), (9), (10) of light photon with three different kinds of spin state (  1):
Write down the explicit representations of raising matrix operators and lowering matrix operators that appear in the above three formulas (8), (9), (10): 8, 7, 6, 5, 4, 3, 2, 1, 0, -1, -2, , } 2 (11) -2, -1, 0, 1, 2, 3, 4, 5, 6, -7, -8 7, 6, 5, 4, 3, 2, 1, 0, -1, -2, -3 , , } 1 (13) -4, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6, , } −1 (14)  3/2 13, 11, 9, 7, 5, 3, 1, -1, -3, -5, -7 , , } 1 (15) -7, -5, -3, -1, 1, 3, 5, 7, 9, 11, -13, , } −1 (16) Subscripts " 1 " and " -1 " represent the first minor top-right diagonal and the first minor down-left diagonal.
Subscripts " 2 " and " -2 " represent the second minor top-right diagonal and the second minor down-left diagonal.
Subscripts " 0 " indicates major diagonal, sometimes for convenience be omitted.
In condition for keeping photon's Casimir operator invariant, that is, keeping
Further, next three groups of math series forms of the spin third component  3 l of light photon are obtained as below Integer eigenvalues series form (20) and half-integer eigenvalues series form (21) give the accounts of " One family includes have the expected bosonic spectrum with integer eigenvalues, and other family, has a fermionic spectrum, comprising half-integer eigenvalues. " (quoted passage from the paper [1] ).
By the way, (20)  3; 2 , −1 (1) and (21)  3; 3/2, −3/2 1, both of them are together involved in (19)  3; 3, −3 (2) . So it seems that there should exist the third family, alternating series form of Integer eigenvalues and Half-integer eigenvalues (19).
Physical behavior mechanism of photonic fermionization of light photon experiment
Now, matrices (8), (9), (10) can be used to describe the experiment rusults (17) and (19), (20), (21) of photonic fermionization phenomena of light photon, but from what kind of experimental procedure of physical behavior mechanism, these experimental results arise ?
For this reason, deeper research is given. Be concise, the sign of " (1)", is omitted in follows.
Because  2, −1 and  m2 , m−1 are spin angular momentums in STS, it means：
Using the linear combinanation of (2) with (22) 
Write down the third component of (23), and its exlicit formulation (26. m) as below: 8, 7, 6, 5, 4, 3, 2, 1, 0, -1, -2, ,} (26.4 ) 15, 13, 11, 9, 7, 5, 3, 1, -1, -3, -5, ,} (26. 3) The relationship between (20) and (21), or equivalent to that between matrices (9) and (10), could refer to the math statements (26.0) and (26.-1). They are the results of the additions of spin angular momentum photon  3; 2,−1 with photon  3; 2,−1 , and photo  3; 1, −2 with photon  3; 2,−1 in Ballantine's and his colleagues' experiment.
By the way, the intervals between two adjoining BP and FP is 
(30) Proceeding in above way, parallel to the math structure of three groups of matrices (11), (12) and (13), (14), (15), (16) for photonic fermionization, we guess at the existent of so-call photonic one-third-spinization phenomenon of light photon, and four groups of matrices (31), (32) and (33), (34), (35), (36), (37), (38) are given, below labelled by " ♣ ". 9, 8, 7, 6, 5, 4, 3, 2, 1, 0, -1, , } 3 (31)
diag{ , 0, -1, -2, -3, -4, -5, -6, -7, -8, -9, -10, , } −3 (32) 20, 17, 14, 11, 8, 5, 2, -1, -4, -7, -10 diag{ , 19, 16, 13, 10, 7, 4, 1, -2, -5, -8, -11, , } 1 (37) 10, 7, 4, 1, -2, -5, -8, -11, -14, -17, -20 , , } −1
As well as photon's Casimir operator
Accordingly, next four groups of math series forms of the spin third component 6, 5, 4, 3, 2, 1, 0, -1, -2, -3, -4, ,} 0 (41) diag{, 18/3, 15/3, 12/3, 9/3, 6/3, 3/3, 0 /3, -3/3, -6/3, -9/3, -12/3 , ,} 0 , 17/3, 14/3, 11/3, 8/3, 5/3, 2/3, -1/3, -4/3, -7/3, -10/3, -13/3, ,} 0 (42) , 16/3, 13/3, 10/3, 7/3, 4/3, 1/3, -2/3, -5/3, -8/3, -11/3, -14/3, ,} 0 (43) (41), (42), (43) combine to form (40). All of them imply that the third component eigenvalues of light photon can be integer, one-third-integer series.
Let us have some acquaintance with the relationship among (41), (42), (43), by the general formula of addition of spin angular momentum of light photon (44.m).
It is shown that (41), (42), (43) diag{ , 23, 20, 17, 14, 11, 8, 5, 2, -1, -4, -7, , } (44.5 ) 22, 19, 16, 13, 10, 7, 4, 1, -2, -5, -8, , } (44.4 ) 7, 6, 5, 4, 3, 2, 1, 0, -1, -2, -3, , } (44. 3) 20, 17, 14, 11, 8, 5, 2, -1, -4, -7, -10, , } (44. 2)
diag{ , 19, 16, 13, 10, 7, 4, 1, -2, -5, -8, -11, , } (44.1) diag{ , 16, 13, 10, 7, 4, 1, -2, -5, -8, -11, -14, , } (44.-2)  3; 1,−2  
